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Abstract
The thesis is a study of the influence of the presence of a Fe 3+ isomorph of ZSM-5 in reforming, hydrodewaxing and cracking catalyst formulations. In the case of dewaxing catalysts some studies were also carried out over ZSM-5. The conclusions of the studies are summarised below : I) Reforming reaction Initially the dehydrocyclization of n-hexane, n-heptane and n-octane were carried out over an acidic Pt-Al2O3 and a non acidic Pt-Na/Al2O3 catalyst. The studies have revealed : 1) the dehydrocyclization of n-hexane and n-heptane takes place primarily on the metallic function (mono functional). 2) the dehydrocyclization of n-octane takes place by both bifunctional and mono functional mechanisms. 3) the formation of cycloalkanes from alkanes over the metal takes place both by 1, 5 and 1, 6 cyclizations. The addition of small quantities (1-10 wt.%) of (Fe)-ZSM-5 to Pt-Al 2 O 3 catalyst has a beneficial effect in the reforming of n-hexane. Increased yields of benzene are obtained when (Fe)-ZSM-5 is added. A similar effect is also noted when the reforming is carried out using a Pt + Re bimetallic catalyst containing (Fe)-ZSM-5. During the reforming of a light naphtha also, it is observed that (Fe)-ZSM-5 addition to Pt-Al 2 O 3 increases aromatic yields. The addition of (Fe)-ZSM-5 always leads to increased production of C 3 gases. The C 1 + C 2 and C 4 gases may decrease. In the case of reforming a heavier naphtha like the C8 fraction, the yield of aromatics is higher only when the reforming is carried out with recycle of the gaseous products (H 2 + C 1 - C 4 fraction). In the absence of gas recycle, aromatic gain is not observed. This is attributed to oligomerization of C 3 and C 4 gases by the pentasil zeolite into aromatic compounds. 
II) Hydrodewaxing reactions Dewaxing on ZSM-5. The influence of the various properties of ZSM-5 like SiO2/Al2O3 ratio, crystallite size and isomorphous substitution by Fe 3+ on the dewaxing of various lube raffinates has been examined. The results lead to the following conclusions. 1) The SiO 2 /Al 2 O 3 ratio of ZSM-5 has only a marginal effect on dewaxing activity when it is between 30-80. However, when the value is increased beyond 300, the activity decreases and the catalyst deactivates faster. 2) Small crystallites (0.1?m) have much better activities and liquid yield selectivity's than larger crystallites (6.0-? m). This is attributed to greater accessibility of the acid centers inside the pores in the smaller crystallites than in the larger crystallites. Also, less secondary cracking of the gasoline fraction to gases occurs in the small crystallites due to rapid diffusion of the primary products. Further, the deactivation of the larger crystallites is more than that of the smaller crystallites. 
3) Substitution of the lattice Al 3+ ion by Fe 3+ reduces the acid strength of the zeolite. It also reduces the activity for dewaxing. However, one advantage is that it leads to less secondary cracking of cracked products and so the yield of the primary product (gasoline) is more. Dewaxing on (Fe)-ZSM-5 It was observed that Pt(0.3 wt.%)-Fe-ZSM-5 makes a better dewaxing catalyst than Ni(1.5 wt.%)-ZSM-5. The Pt catalyst makes less C 1 and has a larger activity (lower pour point of product) than the Ni catalyst. Studies were carried out on the influence of variations in metal (Pt) loading procedure and nature of the binder on catalyst activity. The conclusions are : 
1) Impregnation of the Pt salt on the zeolite powder prior to extrusion gives a more active catalyst. 2) Ion-exchange of the metal ion using Pt(NH3) 4Cl2 is better than impregnating with H2PtCl6- 3) Using alumina as a binder leads to a very active catalyst when compared to using bentonite as binder. Studies on the influence of process conditions give results which could have been expected from kinetic and the thermodynamic considerations. III) Cracking of gas oil (Fe)-ZSM-5 when added to SiO 2 -Al 2 O 3 increases its cracking activity. It also increases the yield of C 1 -C 4 gases, especially C 3 gases. The addition of (Fe)-ZSM-5 decreases the yield of gasoline and distillates, but surprisingly, increases the yield of heavy ends even when MAT activity increases. The nalkanes content of the diesel and heavy ends decreases due to shape-selective cracking by (Fe)-ZSM-5. This should lead to lowering of pour point of diesel (543-643 K cut) and heavy ends (> 643 K fraction). 
  	 


